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1 The Makers Movement
The digital world offers interesting opportunities for user entrepreneurs (van
Hippel 2005). Compared to physical
products, software solutions, cloud services, or Internet-based services can be
easily marketed around the globe. For
instance, small businesses or user entrepreneurs often develop Apps for marketplaces, such as the iTunes or the
Google Play AndroidApp Store. Similar
trends can be observed in the B2B sector
around platforms such as force.com. The
question is now to what extent new technologies and complementary services are
able to transfer the principles from the
physical to the digital world.
Chris Anderson’s book “Makers – The
new industrial revolution” deals exactly
with this issue and raises the question:
“What happens when the web generation turns to the real world?” So far, the
topic itself has received a great deal of
attention in the United States. US President Obama emphasized recently that he
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would like to encourage all young people to engage with science, whether participating in robot competitions, science
festivals or engineering fairs. This initiative is supported by an extensive funding
program (Schulman 2013).
Active participants of the movement
often call themselves “Makers”. The
Makers movement consists of user entrepreneurs who use software tools to create digital designs and either turn them
into physical products with the help of
new technologies (e.g., 3D printers, laser
cutters, or CNC tools) or have these produced by third parties (Anderson 2012).
There are numerous examples such as
electronic components, toys, but also
weapons (Zeit 2013) – a Japanese company even offers the production of fetus
models based on 3D ultrasound data (Focus 2013). But the Makers movement also
stands for a culture as it is known from
the “traditional Web 2.0 world”: Similar
to open source projects, digital designs
are often shared and then used or extended by third parties. This culture is a
key driver for innovations and might fundamentally change the way how physical
products are designed and produced. The
potentials of these new developments
for the overall economy become clear
when comparing the size of the digital
economy with the manufacturing sector.
While in Germany the production value
in the manufacturing industry reached
EUR 2,191.54 billion in 2011, sales within
the digital economy amounted only to
EUR 110.14 billion in the same year (German Federal Association of the Digital
Economy, BVDW, 2011).
Generally, a significant drop in prices
for tools (e.g., 3D printers) is expected
within the next few years. Against this
background, Internet visionary Chris
Anderson and Neil Gershenfeld of the
Massachusetts Institute of Technology
believe the world will face a new revolution similar to the spread of personal computers. In contrast, Hartmut
Schwandt of the TU Berlin slightly dampens the euphoria and says that the creation of 3D models requires great expertise, a fact which currently hampers a
broad diffusion (Zeit 2013).
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2 Makers – Technologies and
Economic Rules
New technologies are a key driver of
the Makers movement with a potentially
large impact on business formations and
value chains. On the one hand, we observe disruptive innovations in the field
of production technology, which might
support Makers to transform their ideas
into physical products in a cost-efficient
way. On the other hand, fundamental
changes in the distribution channel can
be observed: While local craftsmen have
frequently become obsolete in the age of
industrialization due to the centralization of production capacities (e.g., in factories), new Internet technologies also offer individuals various opportunities to
produce and distribute goods globally.
The Internet thus allows for the aggregation of the global demand for niche products, enabling a sustainable increase of
profitable platforms for these goods, such
as custom-made products of all kinds, indie music, etc. This is also known as the
long tail phenomenon (see Hinz et al.
2011).
2.1 Digital Fabrication
The idea of the “Digital Fabrication” is
to convert bits into physical objects or,
if necessary, to convert physical goods
into data vice versa. One example are 3D
printers which can print CAD designs
in different materials (e.g., plastic, metal,
or wax) and different qualities. In turn,
3D scanners are able to digitalize physical objects. Other tools widely used by
Makers are for example laser cutters, the
so-called “digital fabricator” (also known
as “Fabber”), or the “Arduino” microcontroller. These are simple and relatively
inexpensive computers that make it possible to build a variety of partially strange
things, such as plant pots that send Twitter messages when the plant should be
watered, or jackets which show the speed
while cycling (Economist 2011). By socalled “shields”, Arduinos can be easily expanded by additional functionalities (e.g., motors, GPS, Ethernet, or LCD
displays).
It is expected that these technological
innovations and the constant price decline will help young, creative minds to
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Fig. 1 Multi-sided market
around the Makers
community

become Makers and user entrepreneurs
themselves. Especially in the US, universities, libraries, and municipal institutions are currently used as Makers spaces,
where mainly young Makers, creatives,
programmers, scientists, and engineers
meet for working and networking.
2.2 Platforms and Multi-sided Markets
The Makers movement is largely supported by the rise of a supporting ecosystem with new platforms and service
providers that offer different kinds of services in the Makers environment. The
economic rules of multi-sided markets
apply, which state that different groups
form around a platform. The benefit generated by a platform for one group increases with the number of members of
the other group (Rysman 2009). Thus,
there are positive network effects. Operators of such platforms should primarily focus on building a critical mass of
providers and users. They have to solve
the chicken-and-egg-problem that is adherent in such multi-sided markets: the
use of the platform becomes more attractive for the actors in a group when
more members of the other group join
the platform.
Two- or multi-sided markets are central concepts of the Internet economy.
The omnipresence of the Internet has
produced such markets and platforms
in various fields, such as eBay or mobile platforms (e.g., App Store, Android).
These platforms serve as intermediary
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by reducing the transaction costs (particularly search costs) for the groups
involved. Moreover, intermediaries can
add value by providing additional services, such as financial services or quality
controls (Rysman 2009).
Such platforms or intermediaries are
now arising in the environment of the
Makers movement. We can distinguish
between two different types: first, there
are markets on which Makers offer their
products to potential customers. In this
case, Makers and buyers are the two
groups involved. On the other hand,
there are procurement markets in a
broader sense, where providers offer production services (e.g., 3D printing, etc.),
technologies (e.g., 3D printer or laser
cutter), production locations (Makers
spaces), or financial support (often venture capital or crowd funding). Figure 1
shows the basic principle.

3 Business Models for Platform
Operators and Makers
Communities
3.1 Business Models for Platform
Operators
The “Digital Fabrication” opens up new
possibilities for Makers to produce prototypes or products based on digital
designs in a relatively easy and inexpensive way. Providers establish themselves around these developments, fundamentally changing the way how Mak-

ers develop, produce, and market their
products.
On the one hand, various platforms
(markets) arise on which Makers offer
their products. At the moment, the best
known example is probably Etsy. On this
platform, handmade art and craft is offered. The growth rates are remarkable:
in December 2012, over 6 million products worth $ 117.8 million were sold (after refunds) and 1,441,833 new members
joined the Etsy community. Overall, there
were over 1.53 billion page views in this
month (Etsy 2012). Especially the strong
growth demonstrates the momentum of
the platform and the Makers community
in general. Figure 2 summarizes the development of Etsy. Another example is
Thingiverse, an online archive for freely
available 3D designs.
On the other hand, service providers
are establishing themselves and offer the
production of physical goods as a service
in almost any quantity, based on digital
designs (procurement market). This can
be illustrated with the following example:
A maker creates a draft using a CAD program (Richardson and Haylock 2012).
He can either print this draft locally with
his own 3D printer or an external service
provider may produce it in other materials (e.g., glass, ceramic, stainless steel, or
silver), better quality or in large quantities. For instance, the Autodesk software
123 D has now a “print” menu, in which
the user can choose precisely between the
described possibilities of printing locally
or commissioning service providers. In
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Fig. 2 Revenue of Etsy.com 2008–2013
this way, the flexibility of production opportunities is significantly increased, enabling high quantities as well as special
designs.
In addition, so-called Makers spaces
arise in many cities where inventors can
use new technologies for the production of their prototypes as a charged service (Anderson 2012). There are even
chains, similar to gyms, where Makers
pay a subscription for using the spaces.
The Obama administration has early recognized the potential and plans to provide Makers spaces at 1,000 US schools
within the next four years, together with
companies such as Google (Schulman
2013).
There are also providers which offer
additional values besides the pure intermediation. For instance, Ponoko supports inexperienced Makers in creating their CAD designs (Anderson 2012).
Other platforms also provide Makers
with funding support, often on the basis
of crowd funding.
3.2 Communities
In addition, interesting opportunities
for collaborations between Makers arise.
These forms of cooperation are described
below and show how familiar concepts
from the physical world can be transferred to the digital world: It is a wellknown feature of digital products that
they can be copied without losses of qualBusiness & Information Systems Engineering

ity at almost no cost. However, the characteristic of easy modification is equally
important, offering new opportunities
for the cooperation between different
Makers.
As already explained, Makers use software tools (e.g., CAD programs) to create designs for physical goods of any kind
(electronic components, toys, etc.). Once
these exist in digital form, they can be
easily distributed and modified or extended by third parties – just as has been
happening in open source projects for
many years. Of course it is necessary for
the creators to license their work. Licenses allow and encourage this development, as in the case of open source or
Creative Commons licenses. In this way,
a great deal of open hardware companies
have been formed.

4 Potential Eﬀects on Economy
and Society
The Makers movement shows how new
digital fabrication technologies combined with new services can help transfer familiar principles from the digital to
the physical world. As in many other areas of the information and communication technology, the USA hold a leadership position. Several platforms and markets have already been established, described as procurement markets or sales
markets in Sect. 2.
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These technologies thus have an interesting potential for Makers to jointly and
cooperatively develop innovative physical
products in individual projects or communities in a deindustrialized way. But
new opportunities also arise for existing companies. Under the term “open innovation”, the integration of customers
in the innovation process has been discussed for some time. It would also be
conceivable to integrate Makers in the
production process, e.g., for the development of specific components. Again,
this step has already been taken in the
digital world. Many software companies integrate developers from the open
source community into their development projects, partially very successfully.
In the future, this might increasingly happen in a similar way with physical products. This may allow for incorporating innovative ideas that would not have been
generated within the company.
A strong Makers movement can lead to
significant economic changes. On the one
hand, the new technology empowers user
entrepreneurs to turn their ideas into real
prototypes or products in a comparatively easy way. This in turn might lead
to a reduced depth of added value and
the emergence of a new industry, which
is characterized by many small businesses
(Anderson 2012).
However, as with almost all new developments, there are also barriers that prevent a fast diffusion of the Makers move359
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ment idea. First, technology costs are currently still relatively high while the performance tends to be small (for example,
the speed of 3D printing is usually still
very slow). However, it is expected – as in
almost all hardware-related areas – that
this price-performance ratio will quickly
and substantially improve.
From our point of view, technological
progress will overcome these barriers in
the short to medium term. Greater future
problems may rather arise with respect
to the considerable effort which is necessary to develop 3D designs with existing software solutions in such a way that
they can easily be printed or manufactured by third parties. While there is also
third-party assistance in this area, many
forum entries show that there is a lot of
room for improvement with respect to
this point. An essential prerequisite for
the success of the use of external services
as well as of the cooperation in the joint
development of physical products is the
availability and knowledge of open standards, such as STEP. Only on the basis of standardized interfaces it is possible to efficiently create physical products
from digital designs as well as to integrate
the CAD designs of different components
from different Makers.
The potential of the Makers movement
seems enormous. In particular, it is exciting to observe how rules from the digital
world diffuse to the physical world. Apart
from the benefits that arise from the possibilities of global cooperation, potential
drawbacks are also inevitable. In particular, the platform Thingiverse has led to
many discussions about copyright and
patent violations – similar to many areas of the digital world, such as music,
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film and software industry, where these
problems are still unsolved.
A variety of topics discussed in this
article is located at the intersection between new information and communication technologies and economic questions which provides a venue for future research. Some interesting research
opportunities are:
– Exploratory studies of the development of the Makers community in
various markets
– Analysis and design of business models
for Makers and Makers markets
– Analysis of the impact of the Makers
movement on the companies’ depth of
added value
– Analysis of open innovation approaches in the Makers environment
– Analysis of the impact of the Makers
movement on business formations
– and many more
There is also an interesting potential for
the information systems discipline in the
field of teaching: The establishment of
Makers spaces in universities and colleges might be valuable, e.g., for students of business informatics or management information systems, industrial engineering, computer science or engineering. Chris Anderson’s proclamation of
the Makers movement around new digital fabrication technologies as the next
industrial revolution for the economy
also applies to education. Parts of higher
education as well as school schedules will
change or have to change in the near future. Many technical internships at universities or manual training programs at
schools will become more and more digitalized and thus completely differ from
today’s standards.
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